The occurrence of multiple steady states in a system formed by monomers adsorbed on a lattice, saith attractive interaction between nearest adatoms, is demonstrated.
I. INTRODUCTION
Interactions between adatoms have helped explain adsorption energies which are functions of coverage. These interactions influence the rate of surface reactions, making them quicker or slower, thus producing "autocatalytic" mechanisms.
As is well known, multiple steady states can exist in chemical reactions including autocatalytic steps. ' A steady state may be stable or unstable according to whether a small deviation from it decays to the original steady state or evolves away from it.
In several previous papers'
we have dealt with the kinetics of various adsorption processes from an extension of the Ising-Glauber mode15 where, starting from a master equation and suitably chosen transition probabilities, the macro- II. THE MODEL %e consider a particle which can be adsorbed on a vacant site of a linear chain (later we shall extend the results to the case of a lattice with coordination number z). Conversely, an adsorbed particle can be desorbed, thus creating a vacant site. Schematically, the process may be represented as
where A, X, and V denote, respectively, the particles of the vapor, the adatoms, and the vacancies on the adsorbent lattice.
When interactions between adatoms exist, the above simple scheme is not valid, because the interactions favor or retard the adsorption-desorption mechanism, and in general more than one partic1e is invo1ved in each elemental process. Thus, this reaction is autocatalytic and the rate equations are non}inear. This fact suggests the existence of multiple steady states. %e assume that the process takes place as follows: The transition probability of each elemental process is chosen in the Arrhenius form, and the activation energy is decomposed into two additive terms, corresponding to the action of the substrate and to the interaction between nearest adatoms, respectively. If the plus sign denotes a filled site and the minus sign a vacant one, the elemental processes taking place on the lattice and their respective probabilities are as follows. Adsorption:
Here, A and A ' are constant factors, E and E' are the contribution of the substrate to the total activation energy, E;
and E are the contribution to the total activation energy due to interaction between two neighbor adatoms, k is the Fig. 2, 0 , vs h for different values of J is plotted. One can observe the similarity between these curves and the isotherms of a van der Waals gas and, therefore, the analogy between this phenomenon and first-order phase transitions. 6 An interesting parameter is the relaxation time (scaled by H) of the degree of adsorption far from a stabie state. We have found that essentially two relaxation times exist, corresponding to initial and final stages, respectively. The final relaxation time, v, does not depend on the initial state but does characterize the steady state. The behavior of v depends on J and h, and is shown in Fig. 3 approximation.
We then obtain the kinetic equation
The right-hand side of (3) (Fig. 4) .
Thus, we can conclude that, for the two-dimensional case, the lattice coordination number and the degree of nonlinearity of the rate equation, which are correspondingly greater than those of the one-dimensional case, do not essentially influence the results of the problem.
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